Nitric oxide and long-term habituation to novelty in the rat.
The role of nitric oxide in learning and memory processes has been tested in the albino rat by a histochemical and a behavioral study, following behavioral habituation to spatial novelty. Histochemically, the neural consequences of behavioral testing were mapped in the brain by staining for NADPH-d, known to be a NOS, whereas behaviorally the formation of LTH has been interfered with by posttrial NOS-inhibition. In the histochemical study, adult male Sprague-Dawley rats were tested in a Làt-maze and sacrificed at different time intervals thereafter. Handled unexposed rats served as controls. The brains were perfused with aldheide and processed for NADPH-d staining. In unexposed control rats the basal expression of NADPH-d was low and scattered. It pertained to few cells in the neostriatum, cerebral cortex, and CA1 hippocampal regions. In contrast, rats that had been exposed for the first time to the maze (spatial novelty) showed NADPH-d activity in the dorsal hippocampus (granule cells, few hilar neurons, and some CA1 pyramidal cells), the caudate-putamen complex, the cerebellum, and in all layers of somatosensory cortex. The positivity was not due to activity per se, since immediately after exposure it was not different from baseline. In contrast, it was present by 2 h and decreased significantly 24 h later. In addition, a strong neuronal discharge induced by the convulsant pentylentetrazol did not induce NADPH-d 2 h afterwards. The staining was prevented by pretreatment with the NMDA receptor antagonist CPP (5 mg/kg) or with the NOS inhibitor L-NOARG (10 mg/kg). In the behavioral study, rats were given an intraperitoneal injection of 1-10 mg/kg (L-NOARG) or vehicle immediately following exposure to a Làt-maze. The highest dose used (10 mg/kg) disrupted habituation of the vertical component only, known to be mainly of emotional meaning. Conversely, both doses disrupted emotional habituation based on defecation scores. The data indicate that the formation of LTH to novelty triggers a cascade of neurochemical events also involving NOS neurons. Further, the widespread induction of NADPH-d by exposure to novelty suggests that spatial and emotional information processing activate neural networks across different organizational levels of the CNS.